
Asymmetric

normal - long

LDO

MDO

AN222:VITVI|EnsemblGenome=Vitvi15g01091|UniProtKB=D7UCE1
AN225:EUCGR|EnsemblGenome=EUGRSUZ_E00099|UniProtKB=A0A059BZB4

AN230:BRARP|EnsemblGenome=Bra006157|UniProtKB=M4CPL8
AN231:BRARP|EnsemblGenome=Bra008893|UniProtKB=M4CXE6
AN233:ARATH|EnsemblGenome=AT5G12370|UniProtKB=X5JA13|SEC10a
AN234:ARATH|Gene_OrderedLocusName=At5g12365|UniProtKB=X5JB51|SEC10b
AN237:GOSHI|Gene=LOC107892093|UniProtKB=A0A1U8I2V2
AN238:GOSHI|Gene=LOC107942653|UniProtKB=A0A1U8MYH1

AN239:GOSHI|Gene=LOC107939294|UniProtKB=A0A1U8MRB0
AN240:GOSHI|Gene=LOC107939801|UniProtKB=A0A1U8MPC4
AN242:THECC|EnsemblGenome=TCM_011935|UniProtKB=A0A061FUG4
AN243:THECC|EnsemblGenome=TCM_026881|UniProtKB=A0A061G796

AN244:CITSI|Gene_ORFName=CISIN_1g0032382mg|UniProtKB=A0A067HED4
AN248:POPTR|EnsemblGenome=POPTR_002G164100v3|UniProtKB=B9GQD4
AN249:POPTR|EnsemblGenome=POPTR_014G090100v3|UniProtKB=B9I8Q0

AN252:MANES|EnsemblGenome=MANES_01G252500|UniProtKB=A0A2C9WNW7
AN253:MANES|EnsemblGenome=MANES_05G029700|UniProtKB=A0A2C9VV88
AN254:RICCO|Gene_ORFName=RCOM_1616650|UniProtKB=B9RDY0
AN258:SOYBN|EnsemblGenome=GLYMA_16G014200|UniProtKB=A0A0R0FSS2
AN259:SOYBN|EnsemblGenome=GLYMA_07G046100|UniProtKB=I1KHJ6
AN260:MEDTR|EnsemblGenome=MTR_8g023330|UniProtKB=G7L9W1
AN264:JUGRE|EnsemblGenome=Jr02_10420|UniProtKB=A0A2I4EIM0
AN265:JUGRE|EnsemblGenome=Jr12_04400|UniProtKB=A0A2I4FEM7
AN266:CUCSA|EnsemblGenome=Csa_3G121590|UniProtKB=A0A0A0L430
AN267:PRUPE|EnsemblGenome=PRUPE_2G177200|UniProtKB=M5X2G9

0.05

PTHR12100 | normal-normal

AN19:HUMAN|HGNC=10535|UniProtKB=Q9Y6B6
AN20:PANTR|Ensembl=ENSPTRG00000017244|UniProtKB=H2QRI1

AN21:MACMU|Ensembl=ENSMMUG00000004417.4|UniProtKB=A0A5F8A7A6
AN23:MOUSE|MGI=MGI=1913647|UniProtKB=Q9CQC9|Sar1b
AN24:RAT|RGD=1305590|UniProtKB=Q5HZY2
AN28:BOVIN|Ensembl=ENSBTAG00000021226|UniProtKB=Q3T0T7

AN29:PIG|Ensembl=ENSSSCG00055011242.1|UniProtKB=Q5PYH3
AN30:HORSE|Ensembl=ENSECAG00000012409.3|UniProtKB=F6QPV3
AN32:FELCA|Ensembl=ENSFCAG00000000338.5|UniProtKB=M3VUK3

AN33:CANLF|Ensembl=ENSCAFG00845013299.1|UniProtKB=A0A8I3NZH7
AN34:MONDO|Ensembl=ENSMODG00000014227|UniProtKB=F6T9G5
AN35:ORNAN|Ensembl=ENSOANG00000001245.4|UniProtKB=F6XGX5
AN37:CHICK|Ensembl=ENSGALG00000038753|UniProtKB=A0A1D5P973
AN38:ANOCA|Ensembl=ENSACAG00000001850.4|UniProtKB=H9G5N4
AN39:XENTR|Xenbase=XB-GENE-944209|UniProtKB=F6ZK98

AN49:PANTR|Ensembl=ENSPTRG00000051715|UniProtKB=A0A2I3TF05
AN50:GORGO|Ensembl=ENSGGOG00000040443|UniProtKB=A0A2I2ZU57

AN53:HUMAN|HGNC=10534|UniProtKB=Q9NR31
AN55:PANTR|Ensembl=ENSPTRG00000049051|UniProtKB=A0A2I3TNR7

AN56:PANTR|Ensembl=ENSPTRG00000002584|UniProtKB=H2Q211
AN57:GORGO|Ensembl=ENSGGOG00000024879|UniProtKB=G3S6V8

AN58:MACMU|Ensembl=ENSMMUG00000041491.2|UniProtKB=H9EQ88
AN59:MOUSE|MGI=MGI=98230|UniProtKB=P36536|Sar1a

AN63:BOVIN|Ensembl=ENSBTAG00000016858|UniProtKB=Q3T0D7
AN64:PIG|Ensembl=ENSSSCG00070008532.1|UniProtKB=Q52NJ3

AN65:HORSE|Ensembl=ENSECAG00000009730.2|UniProtKB=F7BD89
AN67:FELCA|Ensembl=ENSFCAG00000043085.2|UniProtKB=M3X5G3
AN68:CANLF|Ensembl=ENSCAFG00845004124.1|UniProtKB=A0A8I3MPA5

AN69:MONDO|Ensembl=ENSMODG00000012190|UniProtKB=F7CEJ6
AN70:ORNAN|Ensembl=ENSOANG00000037626.1|UniProtKB=A0A6I8MYE7

AN72:CHICK|Ensembl=ENSGALG00000004431|UniProtKB=F1NT40
AN73:ANOCA|Ensembl=ENSACAG00000001470.4|UniProtKB=G1K9I8

AN74:XENTR|Xenbase=XB-GENE-944263|UniProtKB=Q6P4X3
AN79:ORYLA|Ensembl=ENSORLG00000009132|UniProtKB=A0A3B3HTN9
AN80:ORYLA|Ensembl=ENSORLG00000006779|UniProtKB=H2LR22
AN82:DANRE|Gene=sar1aa|UniProtKB=A0A8M6Z1I2
AN83:DANRE|ZFIN=ZDB-GENE-050417-437|UniProtKB=B7ZD40
AN84:LEPOC|Ensembl=ENSLOCG00000005214|UniProtKB=W5MD13
AN87:ORYLA|Ensembl=ENSORLG00000000932|UniProtKB=A0A3B3H7J4
AN88:DANRE|ZFIN=ZDB-GENE-040426-1958|UniProtKB=Q6PBX2
AN89:LEPOC|Ensembl=ENSLOCG00000010197|UniProtKB=W5MVS9

0.5

PTHR45684 | normal-normal

AN54:HUMAN|HGNC=1806|UniProtKB=Q99626
AN55:PANTR|Ensembl=ENSPTRG00000043330|UniProtKB=A0A2I3RZR9
AN56:GORGO|Ensembl=ENSGGOG00000005487|UniProtKB=G3SJL7

AN57:MACMU|Ensembl=ENSMMUG00000052070.1|UniProtKB=F7FQH1
AN59:MOUSE|MGI=MGI=88361|UniProtKB=P43241|Cdx2
AN60:RAT|RGD=621234|UniProtKB=Q9ESV7

AN64:BOVIN|Ensembl=ENSBTAG00000001819.6|UniProtKB=F1MJX0
AN65:PIG|Ensembl=ENSSSCG00000009317.4|UniProtKB=F1RSU9
AN66:HORSE|Ensembl=ENSECAG00000027754.1|UniProtKB=A0A3Q2HTY4

AN68:FELCA|Ensembl=ENSFCAG00000026699.4|UniProtKB=M3WXD9
AN69:CANLF|Ensembl=ENSCAFG00845025357.1|UniProtKB=A0A8I3PU71

AN70:MONDO|Ensembl=ENSMODG00000009021|UniProtKB=F7B348
AN71:XENTR|Xenbase=XB-GENE-483306|UniProtKB=Q90X90
AN80:HUMAN|HGNC=1805|UniProtKB=P47902
AN81:PANTR|Ensembl=ENSPTRG00000017411|UniProtKB=H2QRS8
AN82:MACMU|Ensembl=ENSMMUG00000050352.1|UniProtKB=A0A5F8AHN4
AN83:MOUSE|MGI=MGI=88360|UniProtKB=P18111|Cdx1
AN87:BOVIN|Ensembl=ENSBTAG00000012014.6|UniProtKB=A6QLL3
AN88:PIG|Ensembl=ENSSSCG00000060480.1|UniProtKB=A0A8W4F945
AN89:HORSE|Ensembl=ENSECAG00000024772.3|UniProtKB=A0A3Q2HAP4
AN91:FELCA|Ensembl=ENSFCAG00000022723.4|UniProtKB=M3XFW1
AN92:CANLF|Ensembl=ENSCAFG00845008164.1|UniProtKB=A0A8I3N7T0
AN93:MONDO|Ensembl=ENSMODG00000009708|UniProtKB=F6XTN5

AN94:ORNAN|Ensembl=ENSOANG00000039377.1|UniProtKB=A0A6I8PL67
AN97:CHICK|Gene=CHOX-CAD1|UniProtKB=P46692
AN98:CHICK|Ensembl=ENSGALG00000005679|UniProtKB=Q9DEB6

AN99:ANOCA|Ensembl=ENSACAG00000041665.1|UniProtKB=A0A803T303
AN100:XENTR|Xenbase=XB-GENE-485396|UniProtKB=Q90X89
AN104:ORYLA|Ensembl=ENSORLG00000027042|UniProtKB=A0A3B3I3N7
AN105:ORYLA|Ensembl=ENSORLG00000026247|UniProtKB=A0A3B3HIY9
AN106:ORYLA|Ensembl=ENSORLG00000024923|UniProtKB=A0A3B3HC34
AN107:ORYLA|Ensembl=ENSORLG00000030073|UniProtKB=A0A3B3IB21
AN109:DANRE|ZFIN=ZDB-GENE-050510-1|UniProtKB=Q8AXR4
AN110:DANRE|ZFIN=ZDB-GENE-070615-29|UniProtKB=A5PLE8

AN112:LEPOC|Ensembl=ENSLOCG00000004278|UniProtKB=W5M9Q3
AN113:LEPOC|Ensembl=ENSLOCG00000011109|UniProtKB=W5MZ36

0.5

PTHR24332 | normal-normal

Symmetric

normal - normal

LDO

MDO

PTHR13007 | normal-long

AN211:BRANA|EnsemblGenome=GSBRNA2T00064017001|UniProtKB=A0A078HJB7
AN212:BRANA|EnsemblGenome=GSBRNA2T00052479001|UniProtKB=A0A078H520

AN213:BRARP|EnsemblGenome=Bra032556|UniProtKB=M4EUS4

AN201:VITVI|EnsemblGenome=Vitvi07g02135|UniProtKB=F6HI43
AN204:EUCGR|EnsemblGenome=EUGRSUZ_K03365|UniProtKB=A0A059A7V8

AN215:BRANA|EnsemblGenome=GSBRNA2T00089618001|UniProtKB=A0A078FLZ3
AN216:BRARP|EnsemblGenome=Bra030520|UniProtKB=M4EP00

AN218:ARATH|TAIR=locus=2199476|UniProtKB=F4HWZ0|PRP18B
AN219:ARATH|TAIR=locus=2007589|UniProtKB=Q9SA55|PRP18A

AN222:GOSHI|Gene=LOC107914671|UniProtKB=A0A1U8K9I0
AN223:GOSHI|Gene=LOC107951791|UniProtKB=A0A1U8NWT2
AN224:GOSHI|Gene=LOC107936504|UniProtKB=A0A1U8MD01

AN225:THECC|EnsemblGenome=TCM_004356|UniProtKB=A0A061DXM4
AN226:CITSI|Gene_ORFName=CISIN_1g014920mg|UniProtKB=A0A067FMY8
AN229:POPTR|EnsemblGenome=POPTR_005G210600v3|UniProtKB=A0A2K2AK13
AN231:MANES|EnsemblGenome=MANES_01G206900|UniProtKB=A0A2C9WMP5
AN232:RICCO|Gene_ORFName=RCOM_0557340|UniProtKB=B9S407
AN236:SOYBN|EnsemblGenome=GLYMA_19G157200|UniProtKB=I1N9I5
AN237:SOYBN|EnsemblGenome=GLYMA_03G155000|UniProtKB=I1JNV3
AN238:MEDTR|EnsemblGenome=MTR_7g095000|UniProtKB=A0A072UD53

AN241:JUGRE|EnsemblGenome=Jr08_13650|UniProtKB=A0A2I4GH45
AN242:CUCSA|EnsemblGenome=Csa_7G388420|UniProtKB=A0A0A0K7C9

AN243:PRUPE|EnsemblGenome=PRUPE_8G239700|UniProtKB=M5W2Y1

0.05

AN19:HUMAN|HGNC=38606|UniProtKB=A8MW95
AN20:PANTR|Ensembl=ENSPTRG00000044975|UniProtKB=A0A2I3RU22
AN21:GORGO|Ensembl=ENSGGOG00000008172|UniProtKB=G3QYP8
AN22:MACMU|Ensembl=ENSMMUG00000060345.1|UniProtKB=A0A5F8AI69
AN24:MOUSE|MGI=MGI=2684950|UniProtKB=P0DM65|Becn2
AN25:RAT|RGD=1563293|UniProtKB=F1M4I5
AN29:BOVIN|Ensembl=ENSBTAG00000013700.6|UniProtKB=G3N106
AN30:PIG|Ensembl=ENSSSCG00000010868.3|UniProtKB=F1S8N9
AN31:HORSE|Ensembl=ENSECAG00000017996.3|UniProtKB=F6PNL4
AN32:CANLF|Ensembl=ENSCAFG00845004546.1|UniProtKB=A0A8I3MN26

AN38:HUMAN|HGNC=1034|UniProtKB=Q14457
AN40:PANTR|Ensembl=ENSPTRG00000045185|UniProtKB=A0A2I3TVN4

AN41:PANTR|Ensembl=ENSPTRG00000022819|UniProtKB=H2R446
AN42:GORGO|Ensembl=ENSGGOG00000001588|UniProtKB=G3QGV1

AN43:MACMU|Ensembl=ENSMMUG00000029971.3|UniProtKB=A0A1D5R9M3
AN45:MOUSE|MGI=MGI=1891828|UniProtKB=O88597|Becn1
AN46:RAT|RGD=620190|UniProtKB=Q91XJ1

AN50:BOVIN|Ensembl=ENSBTAG00000019914|UniProtKB=Q4A1L4
AN52:PIG|Ensembl=ENSSSCG00000017386.6|UniProtKB=A0A287BIH8

AN53:PIG|Gene=BECN1|UniProtKB=Q4A1L5
AN54:HORSE|Ensembl=ENSECAG00000018079.3|UniProtKB=F7AMW4
AN56:FELCA|Ensembl=ENSFCAG00000013136.6|UniProtKB=M3WIA5
AN57:CANLF|Ensembl=ENSCAFG00845007505.1|UniProtKB=A0A8I3N683

AN59:MONDO|Ensembl=ENSMODG00000045925|UniProtKB=A0A5F8H7P2
AN60:MONDO|Ensembl=ENSMODG00000015064|UniProtKB=F7FHK6

0.5

PTHR12768 | normal-long

PTHR12930 | normal-long | normal-normal

AN20:HUMAN|HGNC=17267|UniProtKB=Q8IZP6|RNF113B
AN21:PANTR|Ensembl=ENSPTRG00000005987|UniProtKB=H2Q7R0

AN22:GORGO|Ensembl=ENSGGOG00000023052|UniProtKB=G3RML9
AN23:MACMU|Ensembl=ENSMMUG00000054368.1|UniProtKB=A0A5F8AAN5

AN27:HUMAN|HGNC=12974|UniProtKB=O15541|RNF113A
AN28:PANTR|Ensembl=ENSPTRG00000022231|UniProtKB=H2QZ23

AN29:GORGO|Ensembl=ENSGGOG00000002324|UniProtKB=G3QIS1
AN30:MACMU|Ensembl=ENSMMUG00000020223.4|UniProtKB=F6V216
AN33:MOUSE|MGI=MGI=1913631|UniProtKB=Q14B01|Rnf113a2
AN34:RAT|RGD=1303128|UniProtKB=Q67ER1
AN36:MOUSE|MGI=MGI=1917192|UniProtKB=Q8R3P8|Rnf113a1
AN37:RAT|RGD=11447433|UniProtKB=Q5PPN1

AN42:BOVIN|Ensembl=ENSBTAG00000008684.4|UniProtKB=E1BF77
AN43:BOVIN|Gene=RNF113A|UniProtKB=Q67ER4
AN44:BOVIN|Ensembl=ENSBTAG00000006034.4|UniProtKB=A0A140T863
AN45:PIG|Ensembl=ENSSSCG00000032973.2|UniProtKB=A0A287BM93
AN47:HORSE|Ensembl=ENSECAG00000004638.2|UniProtKB=F6SAN1

AN48:HORSE|Ensembl=ENSECAG00000003934.2|UniProtKB=F6XY35
AN51:FELCA|Ensembl=ENSFCAG00000024392.3|UniProtKB=M3WQG9
AN52:FELCA|Ensembl=ENSFCAG00000028962.4|UniProtKB=M3X6Z8
AN53:FELCA|Ensembl=ENSFCAG00000025700.3|UniProtKB=M3X1H5
AN55:CANLF|Ensembl=ENSCAFG00845002314.1|UniProtKB=A0A8I3N1Q1

AN56:CANLF|Ensembl=ENSCAFG00845021403.1|UniProtKB=A0A8I3PFD4
AN57:MONDO|Ensembl=ENSMODG00000048157|UniProtKB=A0A5F8GS30
AN58:ORNAN|Ensembl=ENSOANG00000002592.4|UniProtKB=F7E8Y2
AN60:CHICK|Ensembl=ENSGALG00000000538|UniProtKB=Q67ER3
AN61:ANOCA|Ensembl=ENSACAG00000012485.4|UniProtKB=G1KMH1
AN62:XENTR|Xenbase=XB-GENE-6085683|UniProtKB=Q28EQ7
AN65:ORYLA|Ensembl=ENSORLG00000002442|UniProtKB=H2LAW6
AN66:DANRE|ZFIN=ZDB-GENE-040825-1|UniProtKB=Q6DRF0
AN67:LEPOC|Ensembl=ENSLOCG00000011785|UniProtKB=W5N1K5
AN68:CIOIN|Ensembl=ENSCING00000009197|UniProtKB=Q67EQ6
AN69:BRAFL|Gene_ORFName=BRAFLDRAFT_59551|UniProtKB=C3Z059
AN71:STRPU|EnsemblGenome=LOC578201|UniProtKB=A0A7M7RAQ4
AN72:STRPU|EnsemblGenome=LOC115924227|UniProtKB=A0A7M7NXP4

AN77:CAEEL|WormBase=WBGene00010476|UniProtKB=O17917
AN78:CAEBR|WormBase=WBGene00037758|UniProtKB=Q67EQ5
AN79:PRIPA|EnsemblGenome=WBGene00304693|UniProtKB=A0A8R1V2S3
AN84:DROME|FlyBase=FBgn0038772|UniProtKB=Q9VDP8|mdlc
AN85:ANOGA|EnsemblGenome=AGAP007068|UniProtKB=Q7QIT7
AN86:TRICA|EnsemblGenome=TC009871|UniProtKB=D6WQ47
AN88:DAPPU|EnsemblGenome=DAPPUDRAFT_112971|UniProtKB=E9HDM0

AN89:DAPPU|EnsemblGenome=DAPPUDRAFT_302909|UniProtKB=E9HPZ0
AN90:IXOSC|EnsemblGenome=ISCW023200|UniProtKB=B7QM34
AN91:HELRO|EnsemblGenome=HelroG185736|UniProtKB=T1FN79

0.5

PTHR34959 | normal-long

AN39:BRANA|EnsemblGenome=GSBRNA2T00006848001|UniProtKB=A0A078IR16
AN40:BRANA|EnsemblGenome=GSBRNA2T00078099001|UniProtKB=A0A078FKL4
AN41:BRARP|EnsemblGenome=Bra025245|UniProtKB=M4E8Y9
AN44:BRANA|EnsemblGenome=GSBRNA2T00040406001|UniProtKB=A0A078GSK5
AN45:BRANA|EnsemblGenome=GSBRNA2T00056172001|UniProtKB=A0A078H975
AN46:BRARP|EnsemblGenome=Bra032976|UniProtKB=M4EVZ3
AN47:ARATH|TAIR=locus=2829872|UniProtKB=F4JEW1|LAZY6
AN50:BRANA|EnsemblGenome=GSBRNA2T00023588001|UniProtKB=A0A078J5U7
AN52:BRARP|EnsemblGenome=Bra006237|UniProtKB=M4CPU8
AN53:BRARP|EnsemblGenome=Bra008780|UniProtKB=M4CX33
AN54:ARATH|TAIR=locus=2174643|UniProtKB=Q5XV40|LAZY1

AN57:GOSHI|Gene=LOC107915262|UniProtKB=A0A1U8KBN8
AN58:GOSHI|Gene=LOC107895707|UniProtKB=A0A1U8IE08
AN59:GOSHI|Gene=LOC107957028|UniProtKB=A0A1U8PCE5
AN60:THECC|EnsemblGenome=TCM_017254|UniProtKB=A0A061EEL3
AN61:CITSI|Gene_ORFName=CISIN_1g047473mg|UniProtKB=A0A067FCL1
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Supplemental Fig. S13. PANTHER gene trees showing examples of symmetric and 
asymmetric duplications. (A) RNF113 gene tree illustrating both evolutionary models. 
Gene trees showing symmetric evolution: (B) SEC10a/b, (C) Sar1A/B, (D) Cdx1/Cdx2. 
Gene trees showing asymmetric evolution: (E) PRP18A/B, (F) LAZY1/LAZY6, (G) 
Beclin1 and Beclin2. Only a fraction of each gene tree is depicted. The corresponding 
PANTHER IDs are indicated in the title of each tree.


